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1790-1 I The Admission Electrocardiogram-Characteristics
Identifying a Subgroup at Increased Risk for
Reinfarction
Clinical Correlates of Electrocardiography in
Acute Myocardial Infarction
Wednesday, March 22, 1995, 10:30 a.m.-Noon
Ernest N. Morial Convention Center, Room 91
Yochai Birnbaum, Izhak Herz, Samuel Sclarovsky, Bruria Zlotikamien,
Angela Chetrit, Gabriel Barbash. Beilinson Medical Center. and Medical Center. Israel
In previous studies we have shown good correlation between different pat-
terns of the admission ECG's and outcome in acute myocardial infarction
(AM I). The current study assesses the correlation between patterns of the
admission ECG and occurrence of reinfarction within 30 days of admission
in 2603 pts with AMI enrolled in 25 centers in Israel for the GUSTO trial.
All pts were admitted within 6 hours from onset of symptoms and received
either STK or tPA intravenously. Only pts with ST elevation and positive T
waves were included. Pts were allocated into 2 groups based on the ab-
sence (group A; 1232 pts) or presence (group B; 1371 pts) of distortion of
the terminal portion of the QRS on the admission ECG: i.e. emergence of
the J point at a level above the lower half of the R wave in leads with qR con-
figuration or disappearance of the S wave in leads with an Rs configuration.
There were no differences between the groups in the prevalence of previ-
ous angina, AMI, diabetes mellitus, hypertension, current smoking, anterior
infarction, or the time elapsed from onset of symptoms to therapy. Using
logistic regression model, only the following parameters were found to be
independent predictors for reinfarction:
ECG TIMI TIMI
2 3 0/1 213
N 46 248 64 294
I:ST 1 161 ns 15.5 15.4 ns 156
(rnm) 2 65 ns 5.3 10.2 5.5
3 5.1 ns 4.7 6.1 4.8
ORS- 1 2.9 ns 2.9 2.6 ns 2.9
score 2 3.9 ns 4.5 4.5 ns 4.4
3 5.1 ns 52 6.3 5.2
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Other ST segment variables that predicted 3D-day survival were the sum
of ST-segment elevation in each lead (x 2 = 287). the maximum ST elevation
in anyone lead (X 2 = 257). and the number of leads with ST elevation (x2 =
250). When multivariate modeling was performed the sum of the absolute
ST deviations, number of leads with ST elevation, prior ECG MI, RBBB, and
LAFB each added independent prognostic information.
We conclude that an ECG at the time of presentation contains substan-
tial prognostic information which can be used to help stratify risk among
thrombelytic-treated patients with acute myocardial infarction.
It has been suggested that the ECG development (ST segment, QRS score)
of acute myocardial infarction IMI) pts with TIMI 2 flow is closer to TIMI 0/1
than to TIMI 3. To study this, 358 acute MI pts treated with thrombolytic
therapy were investigated. Sum of ST deviation (I:ST) and QRS score of the
12 lead ECG were calculated at 3 time points during the first 48 hours: ECG
1: on admission (mean 90 min alter onset of MI), ECG 2: mean 9 hours alter
MI, and ECG 3: mean 36 hours after MI. ECG's were related to the TIMI flow
determined from the last view of angiography 60 and 90 min after start of
thrombolytic therapy.
Resu/ts:
Frits W. Bar, Paul Valders, Frank Vermeer, Pierre H6ppener Academic Hospital
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1790-31 ECG Changes During the First 48 Hours of
Myocardial Infarction are Similar in Pts with TIMI 2
and TIMI 3 and Differ from Pts with TIMI 0/1
0.006
0.05
002
0.05
131-513
1.15-4.68
110-384
099-3.82
Initial ECG Pattern 2.59
a wave on admission 2.32
Hypertension 2.05
Diabetes Mellitus (yes vs. no) 1.95
Distortion of the terminal portion of the QRS on the admission ECG is
associated with significantly higher risk for reinfarction in pts with AMI un-
dergoing thrombolytic therapy.
*p < 0.05; **p < 0.01; -p < 00001
Conclusion: TIMI 2 patients have significantly less ECG changes at 9 hours
and later than patients with TIMI 0/1 flow. Electrocardiographically, patients
with TIMI2 flow behave like pts with TIMI 3 flow.
Sum of Anterior % %2°_3° % % 30-day
ST DEP (mV) Killip > 3* AV Block* Reinfarction Mortality*
None (n ~ 4.166) 39 9.6 3.4 3.2
0.1-0.2 (n ~ 4,449) 53 11.2 4.4 36
03-0.4 (n = 3.328) 56 11.9 4.3 4.4
>0.5 In = 4,244) 9.2 14.5 4.6 6.6
*p < 0.001 comparing inferior MI patients with and without anterior ST DEP
Conclusion: Among inferior MI patients, the presence of anterior ST-
segment depression predicted larger infarctions and predicted worse post-
MI LV function. Although the overall rates of complications and mortality
were low in inferior AMI patients, these risks increased substantially with
increasing anterior ST depression. Thus, the magnitude of anterior ST de-
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1790-41 The Prognostic Importance of Anterior ST-Segment
Depression in Inferior Myocardial Infarctions:
Results in 16,185 Patients
Eric D. Peterson, William R. Hathaway, K. Michael Zabel, Lynn H. Woodlief,
Christopher B. Granger, Galen S. Wagner, Eric J. Topol, Eric R. Bates, Robert
M. Califf Duke University Medical Center. Durham, NC
The prognostic significance of anterior ST-segment depression (ST DEP) in
patients with an acute inferior MI remains controversial, in part because of
limited sample size in previous studies. Using data from the GUSTO trial,
we investigated the clinical outcomes of 16,185 patients with inferior MI.
12,019174.3%) of these patients had at least 0.1 mY ST DEP in leads Vl-V3
on initial EKG as determined by Core Lab review. Patients with anterior ST
DEP were older and more likely to be female or have a history of smoking.
Patients with anterior ST DEP also had significantly higher peak CPK levels
Imean 2,520 vs. 1,216 ng/dL, p < 0.01). Of the 7,455 (46%) patients with an
inferior MI who received cardiac catheterization, those with anterior ST DEP
had similar rates of LAD disease 124.8% vs 24.9%, p > 0.5). and multivessel
disease (31.1 % vs. 29.4%, P > 0.251, but a significantly lower mean LVejec-
tion fraction (53.8% vs. 56.4%, p < 0.01) compared with those without ST
DEP. In-hospital complications and 3D-day mortality results as a function of
the sum of anterior ST DEP are displayed below:
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K. Michael Zabel, William R. Hathaway, Enc D. Peterson, Christopher B. Granger,
Paul W. Armstrong, Douglas Morris, Galen S. Wagner, Robert M. Califf, GUSTO
Investigators Duke University Medical Center. Durham, NC
To determine the initial electrocardiographic variables predictive of survival
among patients with acute myocardial infarction, we analyzed the baseline
12-lead ECGs in 32,812 patients enrolled into the GUSTO trial. All patients had
:;:0.1 mY of ST segment elevation in at least one lead and received throm-
bolytic therapy. Those with LBBB or ventricular rhythm were excluded from
analysis. Clinical follow-up was >99.5% complete. 221816.8%) patients died
within 30 days of the initial ECG. Death within 30 days was more common in
patients with RBBB (17%). LAFB (14%), and LPFB (17%), than in those with a
normal conduction pattern (6%). Patients with ECG evidence of previous MI
in a location distinct from the acute MI had a higher risk of death (9.8% vs.
5.9%) than those without prior infarction (p < 0.0001). The variable having
the greatest univariate predictive power for 30-da~ survival was the sum of
the absolute ST-segment deviation in each lead (x = 341), as shown in the
following mortality curve.
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Baseline Electrocardiogram Predicts 30-day Mortality
Among 32,812 Patients with Acute Myocardial
Infarction Treated with Thrombolysis
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pression may be applied to stratify risk in inferior MI patients.
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1790-51 Prognostic Significance of Different Patterns of
Precordial ST Segment Depression in Inferior Wall
Acute Myocardial Infarction
1791 I Revascularization - Variations by Region, Use
of Resources and Appropriateness
Wednesday, March 22, 1995, 10:30 a.m.-Noon
Ernest N, Morial Convention Center, Room 64
Yachai Birnbaum, Izhak Herz, Samuel Sclarovsky, Bruria Zlotikamien,
Angela Chetrit. Gabriel Barbash. Beilinson Medical Center, and Sheba Medical
Center, Israel
Conclusions: There are substantial variations in the use of cardiac proce-
dures across the US. The lower use of cardiac procedures in New England
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Unear Relationship Between Rates of Percutaneous
Transluminal Coronary Angioplasty and Rates of
Coronary Artery Bypass Graft Surgery in the United
States Medicare Population
Norman S. Kato, Deborah A. Meehan, Dianne H. Noble, Mehmet E. Ergun, Robert
H. Brook, Grace M. Carter UCLA Medical Center. Los Angeles, CA; RAND, Santa
Monica, CA
West Great Mid Mid Mid New South South
% Lake Atlan. South West Eng!. East West
CATH 67 80 73 86 77 56 79 77
PlCA 25 32 32 35 36 22 35 35
CA8G 12 14 12 16 15 10 15 15
Death 6.2 6.7 7.2 55 7.7 68 7.6 60
MI 3.1 3.6 39 35 42 3.9 4.1 3.3
Invasive management of coronary artery disease (CAD) includes Percuta-
neous Transluminal Coronary Angioplasty (PTCA) and Coronary Artery By-
pass Graft surgery (CABG). Indications for CABG and PTCA are well estab-
lished. Whether PTCA alters the incidence of CABG is unknown. If PTCA is
an effective invasive alternative to CABG, then where PTCA is aggressively
performed, rates of CABG should be lower than in other locations with lower
PTCA rates. We tested whether the performance of PTCA decreases the in-
cidence of CABG comparing practice patterns in all 50 States. We examined
the Medicare volume of PTCA from 805 hospitals and of CABG from 783
hospitals in the United States (US) from the Health Care Financing Adminis-
tration (HCFA) database for 1992. Volumes of procedures were aggregated
by State. Census data for population age >65 was obtained from the US
Census Bureau for 1990. For all 50 States, as the rate of PTCA per 100,000
population age >65 (PTCA/l 00,000) increased, there was an increase in the
rate of CABG per 100,000 population age >65 (CABG/l 00,000) (r2 = 0.67,P
< 0.0001) with rates of PTCA/l 00,000 and CABG/l 00,000 ranging from 89 to
831 and 299 to 1108 respectively. For the 10 States with the greatest pop-
ulation age >65 years, the relationship was similar (r2 = 0.84,P = 0.0002)
with rates of PTCA/l 00,000 and CABG/l 00,000 ranging from 130 to 503 and
from 378 to 764 respectively. We conclude: 1) Rates of PTCA/I00,000 and
CABGIl 00,000 vary considerably from State to State despite established in-
dications, 2) High rates of PTCA/I00,000 are associated with high rates of
CABGIl 00,000 suggesting that PTCA does not substitute for CABG in the in-
vasive treatment of CAD, 3) Among the 10 most populous States, low rates
of both procedures were associated with a Certificate of Need program and
public disclosure of hospital and physician volume and mortality results for
CABG surgery, 4) Appropriateness studies for PTCA and CABG should be
performed on an individual statewide basis to further investigate the consid-
erable inter-state variability.
Louise Pilote, Amanda Stebbins, Daniel B. Mark, Robert M. Califf, Eric J. Topol,
GUSTO Investigators. Cleveland Clinic Foundation, Cleveland, OH
Background: Little is known about regional variations in the treatment of
acute myocardial infarction (MI) after thrombolysis in the United States (US).
Methods: We performed secondary analyses of the GUSTO data, a random-
ized trial of thrombolytic strategies. We compared use of cardiac procedures
in 8 US regions (West, n = 2198, Great Lakes, n = 3155, Mid Atlantic, n =
3130, Mid South, n = 1724, Mid West, n = 2498, New England, n = 4369,
South East, n = 3447 and South West. n = 2584). Results: Compared to
other US regions, the proportion of patients undergoing cardiac procedures
was lowest in New England (Table). Coronary angiography (CATH) use was
lowest in New England 156%) and highest in the Mid South (86%). Coronary
angioplasty (PTCA) use was lowest in New England (22%) and highest in the
Mid West (36%). Coronary artery bypass surgery (CABG) was lowest in New
England (10%) and highest in the Mid South (16%). These differences were
not explained by demographic or clinical characteristics. The 30 day mortality
and recurrent MI rates were similar across regions.
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1791-2\ Regional Variations in the Use of Cardiac Procedures
After Thrombolysis: New England is an Outlier in the
GUSTO Trial
95% Confidence Interval
1.15-494
089-13.1
385-463
111-4.89
0.92-4.12
1.48-6.04
1.02-1.61
032-227
055-537
094-859
Odds Ratio
2.39
3.42
13.4
233
195
2.99
1.28
0.85
1.72
2.84
Sex (Females vs. Males)
Age (years): (61J-<j9 vs. <60)
1,,:70 vs. <60)
Previous Myocardial Infarction
Diabetes Mellitus
Killip on Admission (> 1vs. 1)
Peak CK Level (per 1000 IU)
Group B versus Group A
Group Cversus Group A
Group D versus Group A
Keith H. Newby, Andrea Natale, Mitchell W Krucaff, Kenneth G. Morris,
Kathleen Trollinger, Akbar Shah, Cindy Green, Nancy Wildermann. VA Medical
Center/Duke University Medical Center, Durham, NC
In the pre-thrombolytic era the occurrence of new bundle branch block in the
setting of acute myocardial infarction ranged between 6 to 12%. Whether
thrombolytic therapy alter the incidence and clinical relevance of bundle
branch block during acute myocardial infarction is unclear. In 324 consec-
utive patients with acute myocardial infarction admitted under the Gusto I
protocol the incidence of new onset bundle branch block (BBB) was exam-
ined with respect to the infarct related artery liRA). Each patient underwent
continuous 12 lead ECG rnonitoring for a period of 24 - 72 hours using a
system which stored any ST change persisting for more than 60 seconds.
Of the 324 patients, the overall incidence of BBB was found to be 28% (n
= 91). transient BBB was seen in 24.3% In = 79) of patients, persistent BBB
in 3.7% (n = 12) and alternating right and left BBB in 2.2% In = 71. When
examined with respect to the infarct related artery, patients with LAD infarcts
had a higher incidence of BBB as compared to those with infarcts in the
RCA/Circumflex distribution (LAD 39% vs. RCA 26% and Circumflex 15.6%,
p < 0.05). The occurrence of right or left BBB was not predicted based on
the infarct related artery, being equally distributed in patients with LAD/RCA
infarcts. Mortality in the overall population was 5% (n = 16). Persistent BBB,
irrespective of the infarct related artery, was predictive of a higher mortality
(33% = 4/12) than transient 15% = 4/79), or no BBB (3.4% = 8/233) (p <
0.01).
In conclusion: 1) In this population, the occurrence of persistent BBB is
lower than previously reported. Whether this is secondary to the use of
thrombolytic agents requires further evaluation. 2) LAD occlusion is asso-
ciated with a higher incidence of BBB. 3) The occurrence of either right or
left 8BB was not predicted by the occluded artery. 4) Persistent BBB predicts
a worse prognosis.
Conclusions: pts with IAMI and maximal ST depression in left precordial
leads in the admission ECG, are at high risk for 3D-day mortality, while ST de-
pression in the right precordial leads (Vl-V3) is not associated with increased
risk.
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The Incidence and Clinical Relevance of Bundle
Branch Block in Patients with Acute Myocardial
Infarction Treated with Thrombolytic Agents
Previous studies have shown that ST depression in the precordial leads in
inferior wall acute myocardial infarction (lAM I) is associated with increased
in hospital mortality. However, no distinction has been made between max-
imal ST depression in the right versus left precordial leads. This study as-
sesses the correlation between the pattern of precordial ST depression in
the admission ECG and 3D-day mortality in 1321 pts with IAMI. All pts were
admitted within 6 hours from onset of symptoms and received either STK or
tPA intravenously. Only pts with ST elevation ,,=0.1 mV and positive T waves
in at least two of the inferior leads were included. Pts were allocated into 4
groups: group A-no precordial ST depression (n ~ 346); group B-sum of ST
depression in right leads (VI-V3) greater than the sum in left leads (V4-V6)
(n = 700); group C-surn of ST depression in right leads equal to the surn in
left leads (n = 1621; and group D-rnaximal ST depression in V4-V6In = 113).
A total of 48 pts (3.6%) died. The mortality for group A, B, C, and D were
10 (2.9%), 20 (2.8%), 7 (4.3%), and 11 (9.7%), respectively. Using logistic
regression model, only the following parameters were found to be indepen-
dent predictors for 3D-days mortality;
